A field experiment to study the "Comparative efficiency of organics and biofertilizers on growth and yield of maize (Zea mays L.)" was conducted during Kharif 2011 at farmer field in Beluguli village, Chikkanayakanahalli taluk (Tumkur district). The maize cultivar Nithyashree (NAH 2049) was used in the study. The field experiment was laid out in Randomized Complete Block Design with fourteen treatments and three replications. Results of the treatment (T 13 ) having recommended dose of NPK + Azotobacter chroococcum + Bacillus megaterium + Pseudomonas fluorescence + enriched compost has showed highest plant height at 30, 60, 90 days after sowing and at harvest (120 days ) was also found highest in the same treatment combination.
), phosphorous (38.83 Kg ha -1 ) and potassium (181.47 Kg ha -1 ) was also found highest in the same treatment combination. key words: Bacillus sp., Azotobacter sp., Pseudomonas sp., Enriched compost, Maize.
intrODUCtiOn
Maize is called "King of cereals" because of its productivity potential compared to any other cereal crop. Being an exhaustive crop, it has very high nutrient requirement and its productivity is closely depends on nutrient management system. Under the present trend of exploitive agriculture in India, inherent soil fertility can no longer be maintained on the sustainable basis. It is said that nutrient supplying capacity of soil declines steadily under continuous and intensive cropping system. The of optimum levels of N, P, K failed to maintain yield levels probably due to increasing secondary and micronutrient deficiencies and also unfavorable alterations in the physical and chemical properties of soil. Apart from the soil the fertility and productivity issues, use of chemical fertilizers is also becoming more and more difficult for the farmers due to their high costs and scarcity during peak season. On thus, increasing awareness is being created on the use of organics including biofertilizers which are the sources of macro, micro and secondary nutrients to sustain the soil fertility and productivity.
Organic matter improves water holding capacity of sandy soil and drainage in clayey soil. Organic manure provides nutrients for the soil microorganisms, thus increases the activities of microbes in soil, which in turn help to convert unavailable plant nutrients into available form for plant growth promotion. The biofertilizers are found positive contribution to soil fertility, resulting in an increase in crop yield without causing any environmental, water or soil pollution hazards. Nitrogen fixing and Phosphorus solubilizing bacteria play an important role in nitrogen mobilization and phosphorus solubilization for the benefit of plant growth.
land preparation
The land was ploughed twice with bullock drawn mould board plough followed by harrowing using cultivator and the entire plot was levelled with leveller and individual plots were made manually as per experimental plan.
Manures and Fertilizer application and treatment imposition
Application of farm yard manure, enriched compost and vermicompost at the rate of 7.5 t ha -1 , 7.5 t ha -1 and 3.0 t ha -1 respectively was applied to the plots two weeks prior to sowing as per the treatments. At the time of sowing 50 per cent of the specified nitrogen as basal dose, 75 per cent of recommended phosphorous and 100 per cent of recommended potassium was applied as per treatmental plan using urea, singlesuper phosphate andmuriate of potash respectively. The remaining 50 per cent nitrogen was top dressed at the rate of 25 per cent each at 25 days after sowing and at tasseling initiation stage.After 10 days of chemical fertilizers application the microbial inoculants of Azotobacterchroococcum, Bacillus megaterium (PSB) and Pseudomonas fluorescence (PGPR) at the rate of 10 kg ha -1 was applied as soil application.
Sowing and plant protection practices
Before sowing of crop, furrows were opened at 60 cm interval with the help of hand hoe. Two seeds were dibbled at 30 cm spacing on20 th August 2011. Recommended nutrients and microbial inoculants were applied separately at the base of row and covered with soil. A week after emergence, seedlings were thinned to maintain two plants per hill. Final thinning was attended two weeks after the emergence to maintain only one healthy seedling per hill. Hand weeding was done at 30 days after sowing and one time inter -cultivation by chipkunte was carried at 20 days after sowing to keep all the plots uniformly weed free throughout the crop growth period. Earthing up of soil was also made at 30 days after sowing to have good support and aeration to the plant roots.
irrigation
Protective irrigation was provided to the crop.Proper care was taken to avoid movement of fertilizers from one plot to another during irrigation. All plots were irrigated immediately after sowing for uniform germination.Further irrigation was given at 5 days interval during crop growth. Irrigation was stopped one week prior to harvest of the crop.
Biometric observations Pre-harvest observation
All plant growth observations were recorded treatment wise in the net plot area at monthly interval, starting from 30 days after sowing to till harvest. Five plants were tagged at random in each plot and observations were recorded. Germination (%),Plant height (cm) and Days taken for 50% tasselling.
harvesting and threshing
The crop was harvested on 10 th December 2011. Five plants were randomly selected in each net plot area for recording yield attributing parameters like Length of cob, Weight of cob.
The crop in the net plot was harvested and threshed separately. Grain and straw were sun dried and Grain weight per cob, Number of grains per cob, Test weight (g/ 100 seed), Grain yield per plant and Grain yield per ha (q ha -1 )was recorded as per treatment and converted to yield in quintal per hectare.Grain number per cob was calculated from the grain weight per cob and the corresponding thousand grain weight.
total dry matter at harvest (g plant -1
)
The five randomly selected plants were used to record the dry matter production at harvest. The sampled plants were separated into leaves, stem (including sheath). These samples were dried in an hot air oven at 60 ±1 0 C until a constant weight is achieved and dry weight was recorded. 
rESUlt anD DiSCUSSiOn
The results obtained in the investigation on "Comparative efficiency of organics and biofertilizers on growth and yield of maize are discussed below.
influence of biofertilizers and different sources of organics on growthof maize.
The germination was not significantly influenced by treatments. However, maximum germination was recorded (96.90%) with the application of recommended dose of NPK + A. chroococcum + B. megaterium+ P. fluorescence + enriched compost(T 13 ).This is due to better soil condition with application of organics and biofertilizers. This is in conformity with the results of The treatment (T 13 ) havingrecommended dose of NPK + A. chroococcum + B. megaterium+ P. fluorescence + enriched compostrecorded the highest test weight (33.10 g), grain yield per plant (158.93 g) and grain yield per ha (54.53 q) compared to other treatments. This might be due to more availability of nutrients from compost and beneficial effects accruded due to Azotobacter and phosphate solubilizing bacteria (PSB) inoculation which provide nitrogen and phosphorus to plant growth. It may also be due to production of amino acids, vitamins and growth promoting substances like indole acetic acid and gibberellic acid secreted by these introduced beneficial microorganisms which resulted in enhanced nutrient uptake, translocation and synthesis of photosynthate assimilates which resulted increased plant growth characters and in obtaining economically profitable yield (Singh et 80 g ). This may be due to the ability of biofertilizers to transport major nutrients like N and P besides secreting plant growth promoting substances such as IAA, gibberellins and abscisic acid. An organic acid obtained from organic manures has lead to increase in soil acidity and consequently convert insoluble forms of phosphorus into soluble ones (Wani et al. 2007 and Abou-el-seoud and Abdel-megeed, 2012) and showed in table 2.
COnClUSiOn
T h e f i n d i n g s o f t h i s s t u d y h a ve clearly showed that combined application of Azotobacter chroococcum, Bacillus megaterium and Pseudomonas fluorescence along with recommended dose of NPK and enriched compost has resulted in obtaining highest plant growth, crop yields and dry matter production.
